
Source URL: http://www.cirm.ca.gov/about-cirm/publications/concurrent-generation-functional-smooth-muscle-and-endothelial-cells

California Institute for Regenerative Medicine

Concurrent Generation of Functional Smooth Muscle and Endothelial Cells via a Vascular Progenitor.

Journal: Stem Cells Transl Med

Publication Year: 2013

Authors: Melanie Marchand, Erica K Anderson, Smruti M Phadnis, Michael T Longaker, John P

Cooke, Bertha Chen, Renee A Reijo Pera

PubMed link: 24311701

Funding Grants: Derivation and analysis of pluripotent stem cell lines with inherited TGF-b mediated disorders

from donated IVF embryos and reprogrammed adult skin fibroblasts, Derivation and

comparative analysis of human pluripotent ESCs, iPSCs and SSCs: Convergence to an embryonic

phenotype, The Stanford University Center for Human Embryonic Stem Cell Research and

Education, Autologous iPSC Therapy for Urinary Incontinence

Public Summary: 

In this study, we derive smooth muscle cells for use in urinary incontinence.

Scientific Abstract: 

Smooth muscle cells (SMCs) and endothelial cells (ECs) are typically derived separately, with low efficiencies, from human pluripotent

stem cells (hPSCs). The concurrent generation of these cell types might lead to potential applications in regenerative medicine to

model, elucidate, and eventually treat vascular diseases. Here we report a robust two-step protocol that can be used to simultaneously

generate large numbers of functional SMCs and ECs from a common proliferative vascular progenitor population via a two-dimensional

culture system. We show here that coculturing hPSCs with OP9 cells in media supplemented with vascular endothelial growth factor,

basic fibroblast growth factor, and bone morphogenetic protein 4 yields a higher percentage of CD31+CD34+ cells on day 8 of

differentiation. Upon exposure to endothelial differentiation media and SM differentiation media, these vascular progenitors were able to

differentiate and mature into functional endothelial cells and smooth muscle cells, respectively. Furthermore, we were able to expand

the intermediate population more than a billionfold to generate sufficient numbers of ECs and SMCs in parallel for potential therapeutic

transplantations.
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